Searching PAJ 



1/2 ^-v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 0-1 38493 

(43)Date of publication of application : 26.05.1 998 



(SDlntCI. 




B41J 2/06 
B41J 2/175 




(21)Application number 


09-250871 


(71)Applicant 


: TOSHIBA CORP 


(22)Date of filing : 


16.09.1997 


(72)Inventor : 


MURAKAMI TERUO 








HOSAKA YASUO 








NAGATO KAZUSHI 








HIRAHARA SHUZO 








NAKAO HIDEYUKI 








ISHn KOICHI 



(30)Priority 

Priority number : 08243592 Priority date : 13.09.1996 Priority country : JP 



(54) INK JET RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an Inkjet 
recording apparatus not generating the clogging of 
nozzles and capable of stably flying a colorant 
component in ink as ink droplets by electrostatic force 
to perform recording. 

SOLUTION: A plurality of individual electrodes allowing 
electrostatic force to act on a colorant component in ink 
100 are constituted of a control electrode substrate 103 
consisting of an insulating substrate 104 having through- 
holes 107 formed thereto and control electrodes 109 
formed corresponding to the through-holes 107 and the 
protruding ink guides 108 arranged to the almost center 
positions of the through-holes 107 and the ink on the 
surface of each of the protruding ink guides 108 is 
carried to an ink droplet flying position 1 10 by surface 
tension and predetermined voltage is applied to the 
control electrodes 109 to fly ink droplets 1 15 to a 
recording medium 121. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In an Inkjet recording device which turn to a record medium an ink drop which 
contains said coloring-material component at least by making electrostatic force act on ink 
which distributed a coloring-material component in a solvent, it is made to fly, and records on a 
record medium Two or more individual electrodes for making said electrostatic force act and said 
individual electrode are equipped with an ink supply means to supply said ink. Said individual 
electrode An insulating substrate which has a through tube drilled towards said ink drop flight 
direction, A control electrode which has a through tube which is open for free passage to said 
through tube, and was formed on one [ at least ] field of said insulating substrate, a convex ink 
guide which a point which is arranged in an abbreviation center position of each through tube of 
said insulating substrate and a control electrode, and serves as an ink drop flight location has 
projected to said record-medium side rather than the upper surface of said control electrode or 
said insulating substrate — since — an Inkjet recording device characterized by being 
constituted. 

[Claim 2] Said convex ink guide is an ink jet recording device according to claim 1 with which 
thickness of a portion projected from said through tube surface to said record-medium side at 
least is characterized by being that to which a tip is thin by abbreviation regularity. 
[Claim 3] Said convex ink guide is an ink jet recording device according to claim 1 characterizeci 
by being that by which at least one concave slot is formed in the 

[Claim 4] Said convex ink guide is an ink jet recording device according to claim 1 characterized 
by forming a concave impression in a point. 

[Claim 5] Said coloring-material component is an ink jet recording device according to claim 1 
characterized by being the thing of plus or minus electrification nature, and being what records 
by turning to a record medium an ink drop which electrostatic force of this coloring-material 
component and like-pole nature is made to act, and contains a coloring-material component at 
least, and making it fly. 

[Claim 6] Said convex ink guide is an ink jet recording device according to claim 1 characterized 
by being what currently formed by insulating member. 

[Claim 7] Said control electrode is an ink jet recording device according to claim 1 characterized 
by being what currently formed only in said record-medium side on said insulating substrate. 
[Claim 8] Said control electrode is an ink jet recording device according to claim 1 characterized 
by being what formed with the 1st control electrode formed in both sides of said insulating 
substrate, respectively, and the 2nd control electrode. 

[Claim 9] It is the ink jet recording device according to claim 8 which said 1st control electrode 
is really formed so that it may become common to said two or more individual electrodes, and is 
characterized by being dissociated and formed so that said 2nd control electrode may 
correspond to each of two or more of said individual electrodes. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the ink jet recording 
device which is contained in this ink using the liquefied ink which the Inkjet recording device was 
started [ ink ], especially distributed the coloring material in the solvent and which is made to fly 
on a record medium by making a coloring-material component into an ink drop at least, and 
records an alphabetic character and an image. 
[0002] 

[Description of the Prior Art] The recording device which records an image is put in practical 
use as an ink jet printer by spraying liquefied ink on a record medium as a minute drop called an 
ink drop, and forming a record dot a mechanical-cable-type recording device [ like a wire dot 
printer ] whose Inkjet printer of this is — comparing — the noise — few — moreover, Carlsson 
— it has the advantage that processing of development, fixing, etc. is unnecessary compared 
with electrophotography type recording devices, such as law, etc., and is observed as regular 
paper record technology. 

[0003] This ink jet printer has the piezo-electric method (refer to JP,53-12138.B) which makes 
an ink drop fly by the mechanical pressure pulse generated by the regurgitation [ an ink drop ], 
the electrical and electric equipment and thermal-conversion method (for example, reference, 
such as JP,56-9429.B and JP,61-5991 1,B) which are made to fly, and the (b) piezoelectric 
device as that typical method with the pressure of the steam generated with the heat of the (a) 
heating element, although various things are proposed by current. 

[0004] The serial scan mold arm head which records while moving in the direction (henceforth a 
main scanning direction) which the recording head (henceforth an Inkjet arm head) used for an 
Inkjet printer is carried in carriage, and intersects perpendicularly to the conveyance direction 
(henceforth the direction of vertical scanning) of the recording paper is put in practical use. 
Since this serial scan mold arm head is unrecordable if only the specified quantity does not 
surely move to a main scanning direction, it is difficult an arm head to make a recording rate into 
a high speed. Then, although the Rhine scan mold printer which accelerated'the recording rate 
using the long arm head which set the length of a recording head as the width of face and "K*** 
identitas of the recording paper is also considered, it is not easy by the following reasons to put 
such a Rhine scan mold arm head in practical use. 

[0005] Although many fine nozzles according to individual corresponding to resolution in an ink 
jet recording method are prepared, it is essentially easy to produce concentration of local ink by 
evaporation and volatilization of a solvent and this causes blinding of said nozzle. Furthermore, 
complicated structures, such as ink passage, make induction of the blinding of a nozzle further 
easy for adhesion of the insoluble material which reacted thermally or chemically with ink and 
was formed in the method which uses a steamy pressure for formation of an Inkjet to carry out 
induction of the blinding of a nozzle, and to carry out in the method using the pressure by the 
piezoelectric device. In the Rhine scan mold arm head using many nozzles which go up also to 
still more of thousands of pieces than the serial scan mold arm head which uses about ten 
nozzles more than .100. the blinding of the nozzle of still higher occurrence frequency is proved 
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probable from dozens of pieces, and it had the problem of lacking practical reliability. 
[0006] Furthermore, in the method using a steamy pressure, since it is difficult to generate the 
ink grain of particle size with a diameter of 20 micrometers or less which is equivalent to a 
record dot with a diameter of about about fifty micrometers in the record paper, it is difficult to 
manufacture an arm head with high resolution. Moreover, in the method using the pressure by 
the piezoelectric device, since the structure of a recording head is complicated, it is difficult to 
manufacture an arm head with too high resolution from the problem on processing technology. 
For this reason, in conventional ink jet equipment, even if it was the thing of which method, it 
had the problem that it was difficult to aim at improvement in resolution. 
[0007] In order to solve these problems, voltage is impressed to the electrode array which 
arranged two or more individual electrodes formed with the thin film, and was formed on the 
substrate, and the Inkjet recording device which makes ink or the coloring-material component 
in it fly as an ink drop from an ink oil level using electrostatic force is proposed. 
[0008] Specifically, the method (reference, such as JP,49-62024,A and JP,56-4467,A) which 
makes an ink drop fly using electrostatic attraction, the method (refer to ****** No. 502218 
[ seven to ] official report) which the concentration of a coloring material Is raised [ method ] 
using the ink containing the electrified coloring-material component, and makes an ink drop fly 
are proposed. In these methods, since it is the slit-like nozzle structure where the configuration 
of a recording head does not need the nozzle for every dot according to individual, or the nozzle 
loess structure which does not need the septum of the ink passage for every dot according to 
individual, when realizing the Rhine scan mold record head, it is effective to the prevention and 
restoration of blinding which were a serious failure. Moreover, in the method which raises the 
latter coloring-material concentration, since the ink drop of a very small particle size can be 
generated stably and can be made to fly. it becomes a thing also suitable for high resolution- 
ization. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the ink jet recording device of the 
method which makes a coloring-material component fly as an ink grain according to the 
electrostatic force mentioned above, since a recording head was nozzle loess, while it was 
effective in blinding prevention, since ink moved freely to a main scanning direction on the 
substrate of a recording head, there was a problem that the regurgitation location of an ink drop 
became unstable. 

[0010] Moreover, since an ink drop is made to breathe out with the voltage of the electrification 
polarity of a coloring material, and like-pole nature and the record medium was made to fly, the 
coloring-material component opposed and escaped from the electrode location on a recording 
head, and it also had the problem that a coloring-material component could not be stably 
supplied to the regurgitation location of an ink drop. Therefore, there was a problem that it was 
difficult for it to be stabilized and to make sufficient quantity of an ink drop fly from a 
predetermined regurgitation point, and it could record neither an alphabetic character nor an 
image good on a record medium. 

[0011] This invention can stabilize for it and supply the coloring-material component contained 
in ink to the tip of the individual electrode which is the regurgitation location of an ink drop, and 
aims at an ink drop being stabilized without blinding and offering by this, the regurgitation and the 
Inkjet recording device which can be made to fly. 
[0012] 

[Means for Solving the Problem] As above-mentioned The means for solving a technical problem, 
the 1st invention In an Inkjet recording device which turn to a record medium an ink drop which 
contains said coloring-material component at least by making electrostatic force act on ink 
which distributed a coloring-material component in a solvent, it is made to fly, and records on a 
record medium Two or more individual electrodes for making said electrostatic force act and said 
individual electrode are equipped with an ink supply means to supply said ink. Said individual 
electrode An insulating substrate which has a through tube drilled towards said ink drop flight 
direction. A control electrode which has said through tube and a through tube which was open 
for free passage, and was formed on one [ at least ] field of said insulating substrate, a convex 
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ink guide which a point which is arranged in an abbreviation center position of each through tube 
of said insulating substrate and a control electrode, and serves as an ink drop flight location has 
projected to said record-medium side rather than the upper surface of said control electrode or 
said insulating substrate — since — it is characterized by being constituted 
[0013] In addition, said convex ink guide is characterized by thickness of a portion projected 
from said through tube surface to said record-medium side at least being that to which a tip is 
fine by abbreviation regularity. 

[0014] Moreover, said convex ink guide is characterized by forming at least one concave slot in 
the 

[0015] Moreover, said convex ink guide is characterized by forming a concave impression in a 
point. 

[0016] Moreover, it is characterized by for said coloring^material component being the thing of 

plus or minus electrification nature, and being what records by turning to a record medium an ink 

drop which electrostatic force of this coloring-material component and like-pole nature is made 

to act, and contains a coloring-material component at least, and making it fly. 

[0017] Moreover, said convex ink guide is characterized by being what is formed by insulating 

member. 

[0018] Moreover, said control electrode is characterized by being what is formed only in said 
record-medium side on said insulating substrate, 

[0019] Moreover, said control electrode is characterized by being what is formed with the 1st 
control electrode formed in both sides of said insulating substrate, respectively, and the 2nd 
control electrode. 

[0020] Moreover, it is characterized by being dissociated and formed so that said 1st control 
electrode may really be formed so that it may become common to said two or more individual 
electrodes, and said 2nd control electrode may correspond to each of two or more of said 
individual electrodes. 
[0021] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained 
using a drawing. Drawing 1 is drawing showing the configuration of the ink jet recording device 
using the Rhine scan mold ink jet arm head concerning the 1st operation gestalt of this invention, 
and shows the cross section of the individual electrode corresponding to a record dot. Setting to 
this drawing, ink 100 is the coloring-material component of plus electrification nature in an 
electrification control agent, a binder, etc. 108 Colloid is distributed and it is made to float in an 
insulating solvent with the resistivity more than omegacm. This ink 100 lets the ink feeder 
current way 112 formed in the head block 101 pass, is supplied towards between the head 
substrate 102 and the control-electrode substrate 103. and is collected from the reflux device 
1 1 1 including a pump and ink passage by the ink reflux device 1 1 1 through the ink recovery 
passage 113 similarly formed in the head block 101. 

[0022] This control-electrode substrate 103 consists of an insulating substrate 104 which has a 
through tube 107, and a control electrode 109 currently formed in the record-medium side 
around this through tube 107. On the other hand on the head substrate 102. the convex ink 
guide 108 is arranged at the abbreviation center position of said through tube 107. 
[0023] Drawing 8 is the perspective diagram show the concrete configuration in this operation 
gestalt of this convex ink guide 108 . and each convex ink guide 108 is arrange in the same train 
gap and a pitch so that plastic resin etc. may consist of an insulating member and said through 
tube 107 and center may become equal , and it is hold on the head substrate 102 by the 
predetermined method . Each convex ink guide 108 is the configuration which started the tip of a 
plate with fixed thickness to a triangle or trapezoidal shape, and the point serves as the ink drop 
flight location 110. Furthermore, each convex ink guide 108 has projected only a predetermined 
distance in the ink drop flight direction almost perpendiculariy from each through tube. 
[0024] It counters at the tip of the convex ink guide 108, the record medium 121 which is the 
recording paper is arranged, and the head substrate 102 of this record medium 121 and the 
counterelectrode 122 which serves as the role of the platen which shows a record medium 121 
to the back of the opposite side are arranged. 
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[0025] Below, drawing 2 is used and explained about the example of a concrete configuration of 
the control-electrode substrate 103. Drawin g 2 is drawing which looked at the control-electrode 
substrate 103 from the record-medium 121 side, two or more individual electrodes are arranged 
in the shape of an array in two trains in a main scanning direction, a through tube 107 is formed 
in the center of the electrode according to each, and the control electrode 109 according to 
individual is formed around this through tube 107. respectively. Furthermore, with this operation 
gestalt, the bore of a control electrode 109 is prepared somewhat more greatly than the path of 
a through tube 1 07. 

[0026] Here, with the 1st operation gestalt, the insulating substrate 104 consists of polyimide 
with a thickness of about 25 micrometers, a control electrode 109 consists of copper foil with a 
thickness of about 18 micrometers, and the bore of a through tube 107 is 150 to 250 
micrometerphi degree. 

[0027] Next, record actuation of the ink jet recording device by this operation gestalt is 
explained. 

[0028] While the ink 100 supplied through the ink feeder current way 112 from the ink reflux 
device 1 1 1 shown by drawin g 1 at the time of record is supplied to the ink flight location 1 10 at 
the tip of the convex ink guide 108 from a through tube 107. parts are collected by the ink reflux 
device 1 1 1 through the ink recovery passage 1 1 3. 

[0029] Here, the voltage of 1.5kV is always given to a control electrode 109 as bias from the 
source 123 of bias voltage, and control voltage 109 is overlapped on the pulse voltage of 500V at 
this for example, at the time of ON as a signal level according to the picture signal from the 
source 124 of a signal level. On the other hand, the counterelectrode 122 prepared in the back 
of a record medium 121 is set as touch-down voltage OV, as shown in drawing. 
[0030] Now, control voltage 109 will be in ON condition (condition that 500V were impressed), 
and if the voltage which is 2kV superimposed on the pulse voltage of 500V by bias DC1.5kV in 
total is added, from the ink drop flight location 110 at convex electrode 108 tip. the ink drop 1 1 5 
centering on a coloring-material component will be pulled by elutriation and the counterelectrode 
122, will fly towards this record medium 121, and will form an image. 

[0031] If it did in this way. since the passage of ink 100 was decided, it is decided mostly that it 
will be a mid gear and the ink drop flight location 110 does not have the thing of the convex ink 
guide 108 which a coloring^material component escapes to a main scanning direction by 
impression of voltage at the time of flight, either. Moreover, as this operation gestalt showed, 
liquid ink is conveyed to the independent through tube 107 and the control voltage prepared 
around it Since ink 100 is supplied to the ink drop flight location 110 with surface tension, the 
surface of the convex ink guide 108 projected from this through tube 107 to the abbreviation 
perpendicular It is maintained by the minute value fixed to stability, without receiving 
interference by the effect of the pressure of ink 100, or atmospheric pressure to which the 
thickness of the ink thin layer formed in the ink drop flight location 1 10 is also supplied from the 
ink reflux device 111, and the ink drop flight at the time of the adjoining dot record. Therefore, 
flight of the ink drop 1 15 is stabilized and the good image whose concentration was stable on the 
record medium 121 can be recorded. 

[0032] Next, it explains per 2nd operation gestalt. Drawing 4 is drawing showing the configuration 
of the Inkjet recording device using the Rhine scan mold ink jet arm head concerning the 2nd 
operation gestalt of this invention, and shows the cross section of the individual electrode 
corresponding to a record dot like drawing 1 . Unlike the 1st operation gestalt, with the 2nd 
operation gestalt. the structure of said control-electrode substrate 103 explains focusing on this 
different portion. In drawing 4 , the control-electrode substrate 103 consists of control 
electrodes of a pair which consist of the insulating substrate 104 which has a through tube 107, 
the 1 St control electrode 1 05 by the side of ink conveyance currently formed in the perimeter of 
this through tube 107 on both sides of the insulating substrate 104, and the 2nd control 
electrode 106 by the side of a record medium. 

[0033] Drawing 3 is drawing which looked at the control-electrode substrate 103 from the ink 
conveyance 105, i.e.. 1st control electrode, side, and the through tube 107 corresponding to each 
individual electrode is arranged in the shape of an array in two trains in a main scanning 
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direction, and it is formed around each through tube 107 as an electrode with the 1st control 
electrode 105 common to each through tube 107. Since the structure of the 2nd control 
electrode 106 is the same structure as drawing 2 which is the 1st operation gestalt, it is omitted 
here. 

[0034] Next, how to apply the voltage to these 1st and 2nd control electrodes by this operation 
gestalt is explained. The voltage of DC1.5kV is always given to the 2nd control electrode 106 as 
bias from the source 123 of bias voltage like the 1st operation gestalt, and the 2nd control 
electrode 106 is overlapped on the pulse voltage of 500V at this for example, at the time of ON 
as a signal level according to the picture signal from the source 1 24 of a signal level. On the 
other hand, the counterelectrode 122 with which the 1st control electrode 105 was always 
formed in a hi-z state and the back of a record medium 121 by the no connection is set as 
touch-down potential OV, as shown in drawing. 

[0035] Now, the 2nd control electrode 106 will be in ON condition (condition that 500V were 
impressed), and if the voltage which is 2kV superimposed on the pulse voltage of 500V by bias 
DC1.5kV in total is added, from the ink drop flight location 1 10 at convex electrode 108 tip, the 
ink drop 115 centering on a coloring-material component will be pulled by elutriation and the 
counterelectrode 122, will fly towards this record medium 121, and will form an image. Here, the 
1 st control electrode is functioning as shield material which makes small effect of mutual of the 
voltage impressed to the electrode according to each at the time of signal record. 
[0036] Next, it explains per 3rd operation gestalt. Drawing 5 is drawing showing the configuration 
of the ink jet recording device using the Rhine scan mold ink jet arm head concerning the 3rd 
operation gestalt of this invention, and shows the cross section of the individual electrode 
corresponding to a record dot like drawing 1 . Unlike the 1 st operation gestalt with the 3rd 
operation gestalt, the structure of said control-electrode substrate 103 explains focusing on this 
different portion. 

[0037] This control-electrode substrate 103 consists of control electrodes of a pair which 
consist of the insulating substrate 104 which has a through tube 107, the 1st control electrode 
105 by the side of the record medium currently formed in the perimeter of this through tube 107 
on both sides of the insulating substrate 104, and the 2nd control electrode 106 by the side of 
ink conveyance. 

[0038] Next, the example of concrete structure of the control-electrode substrate 103 is 
explained using d rawing 6 and drawing 7 . Dr awin g 6 is drawing which looked at the control- 
electrode substrate 103 from the 2nd control-electrode 106 side, two or more individual 
electrodes are arranged in the shape of an array in two trains in a main scanning direction, a 
through tube 107 is formed in the center of the electrode according to each, and the 2nd control 
electrode 106 according to individual is formed around this through tube 107, respectively. 
Furthermore, with this operation gestalt, the bore of the 2nd control electrode 106 is prepared 
somewhat more greatly than the path of a through tube 107. 

[0039] Drawing 7 is drawing which looked at the control-electrode substrate 1 03 from the 1 st 
control-electrode 105 side, the through tube 107 corresponding to each individual electrode is 
arranged in the shape of an array in two trains in a main scanning direction, and the 1st control 
electrode 105 is formed around each through tube 107. Furthermore, although the bore of the 
1st control electrode 105 is prepared with the **** 3 operation gestalt somewhat more greatly 
than the path of a through tube 107, unlike the 2nd control electrode, it is an electrode common 
to each through tube 1 07. 

[0040] Like the 1st operation gestalt, the insulating substrate 104 consists of polyimide with a 
thickness of about 25 micrometers, both the 1 st control electrode 1 05 and the 2nd control 
electrode 106 consist of copper foil with a thickness of about 18 micrometers, and the bore of a 
through tube 107 is 150 to 250 micrometerphi degree here. 

[0041] Next, how to apply the voltage to these 1st and 2nd control electrodes by the **** 3 
operation gestalt is explained. The voltage of DC1.5kV is always given as bias to the 1st control 
electrode 1 05 and the 2nd control electrode 1 06 from the source 1 23 of bias voltage, and the 
2nd control electrode 106 is overlapped on the pulse voltage of 400V at this for example, at the 
time of ON as a signal level according to the picture signal from the source 124 of a signal level. 
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On the other hand, the counterelectrode 122 prepared in the back of a record medium 121 is set 
as touch-down voltage OV, as shown in drawing. 

[0042] Now, the 2nd control voltage 106 will be in ON condition (condition that 400V were 
impressed), and if the voltage which is 1.9kV superimposed on the pulse voltage of 400V by bias 
DCI.SkV in total is added, from the ink drop flight location 1 10 at convex electrode 108 tip, the 
ink drop 1 1 5 centering on a coloring-material component will be pulled by elutriation and the 
counterelectrode 122, will fly towards this record medium 121, and will form an image. 
[0043] If it did in this way, since the passage of ink 100 was decided like the 1st operation 
gestalt. it is decided mostly that it will be a mid gear and the ink drop flight location 110 does not 
have the thing of the convex ink guide 108 which a coloring-material component escapes to a 
main scanning direction by impression of voltage at the time of flight, either. Moreover, as this 
operation gestalt showed, liquid ink is conveyed to the control electrode of the independent 
through tube 107 and the pair prepared around it. Since ink 100 is supplied to the ink drop flight 
location 110 with surface tension, the surface of the convex ink guide 108 projected from this 
through tube 107 to the abbreviation perpendicular It is maintained by the minute value fixed to 
stability, without receiving interference by the effect of the pressure of ink 100, or atmospheric 
pressure to which the thickness of the ink thin layer formed in the ink drop flight location 1 10 is 
also supplied from the ink reflux device 1 1 1 , and the ink drop flight at the time of the adjoining 
dot record. Therefore, flight of the ink drop 1 15 is stabilized and the good image whose 
concentration was stable on the record medium 121 can be recorded. 

[0044] Furthermore, this control-electrode substrate can make driver voltage low by controlling 
flight of an ink drop by the electric field between the control electrodes of the pair which 
sandwiched the thin insulating layer, and can attain low-battery-izing and a miniaturization of 
Drive IC. 

[0045] Drawing.9 shows various modifications about the configuration of the ink guide 108 shown 
in drawing 8 . Drawing 9 (a) prepares notch 108a near an ink drop flight location, and is taken as 
a point crack configuration just like the nib of a fountain pen. Drawing 9 (b) prepares flat part 
108b in the point of drawing 9 (a). The ink flight by the ink supply by surface tension and signal- 
level impression can be controlled, and S/N can record an alphabetic character and an image 
well because drawingj (c) considers as two steps of configurations of the point of the shape of 
taper section 108c and a triangle. Drawing 9 (d) tends to prepare 108d of two steps of taper 
sections, and tends to promote this result further. Drawin g 9 (e) connects two or more ink 
guides by connection section 108e, and attains the mass production of an ink guide, and the 
increase in efficiency of assembly operation. Moreover, drawing 9 (f) makes an apical surface 
108f of common end faces while having the point crack configuration of drawing 9 (a). 
[0046] Next, it explains per 4th operation gestalt. Drawing 10 is drawing showing the 
configuration of the Inkjet head recording device using the Rhine scan mold Inkjet arm head 
concerning the 4th operation gestalt of this invention, and shows the head cross section 
corresponding to a record dot. 

[0047] The point that this example differs from drawin g 1 , drawin g 4 , and drawin g 5 is replaced 
with the convex ink guide 108, and is a point using the convex ink guide 118. Drawing 10 is the 
same as that of drawing 5 about the configuration of those other than convex ink guide 1 1 8. 
Moreover, although it can also consider as the same configuration as drawing 1 and drawing 4 
about the configuration of those other than convex ink guide 118. these illustration and 
explanation are omitted. 

[0048] DrawingJLl is drawing showing the concrete configuration in this operation gestalt of the 
convex ink guide 118 arranged on the plane head substrate 102, and each convex ink guide 118 
is arranged in the same train gap and the pitch so that said through tube 107 and center may 
become equal. Each convex ink guide 1 18 is the configuration of the rectangular-head drill of 
trapezoidal shape, the concave slot 1 1 9 is established in four respectively, and the point 
serves as the ink drop flight location 110. Furthermore, the concave impression is formed also in 
this convex ink guide 118 point. 

[0049] Drawin g 1 2 and drawing 13 are drawings having shown an example of the convex ink guide 
118 formation method arranged on the. plane head substrate 102 shown in dr a win g 1 1 . and use 
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the anisotropic etching of Si single crystal substrate with this operation gestalt. 
[0050] That is, as first shown in drawing 1 2 (a), it is Si02 with a thickness of 0.1 micrometers on 
Si single crystal substrate 501 of p mold <100> crystal-face bearing. The thermal oxidation layer 
502 is formed by the dry oxidation method, and the 1st resist layer 503 is further applied with a 
spin coat method. Next, using a stepper, after performing patterning, such as exposure and 
development, so that the mask opening 504 of 50-micrometer angle may be obtained, it is Si02 
by the NH4 F-HF mixed solution, for example. When a film is etched, it comes to be shown in 
drawing 1 2 (b). After resist removal, a 30wt% KOH aqueous solution is used, anisotropic etching 
is performed, and as shown at drawin g 1 2 (c), the tip of the 70 to 80 micrometer depth forms the 
even pyramid-like projection 505 on Si single crystal substrate 501. Here, the magnitude of the 
mask opening 504 expects a part for underetching. and is formed more greatly than the 
magnitude of the desired pyramid-like projection 505. 

[0051] Next, a concave slot is formed in the point of the pyramid-like projection 505, and 
******. Si02 first left behind to pyramid-like projection 505 point here Once removing an 
oxidation zone 502, as shown in drawing 1 2 (d), the quirk stratification 51 1 which consists of 
molybdenum, a tantalum, a kappa, chromium, etc. is formed about 55 micrometers in thickness by 
sputtering, and the 2nd resist layer 512 is further formed by the spin coat method. 
[0052] Then, patterning of the concave slot pattern 513 formed in the point of the pyramid-like 
projection 505 and ****** as drawing 13 (a) showed is carried out. And the quirk stratification 
51 1 is etched, what removed the 2nd resist layer 512 is shown in drawing 13 (b), the concave 
slot 514 is formed in a position, and the convex ink guide 1 18 of the rectangular-head drill of the 
point shown by drawing^^^^^^^^^^ and the trapezoidal shape with which the concave slot 119 was 
established in four **** is formed. 

[0053] In addition, in each above-mentioned operation gestalt, although the coloring-material 
component has been described as a thing of plus electrification nature, it cannot be 
overemphasized that you may be minus electrification nature. What is necessary is just to 
consider then all of the applied voltage to many electrodes described henceforth as polarity of 
reverse. 

[0054] Moreover, in the 4th operation gestalt shown in drawing 1 0 , although the plane head 
substrate with a convex ink guide is manufactured with the photolithography technology of IC 
manufacture, you may reproduce and make, using as a mold what was made with this technology 
like optical disk manufacture. Furthermore, patterning of the electrode pattern can be carried out 
to this convex ink guide, and an individual electrode can also be constituted combining said 
control electrode. That is, this control-electrode substrate and the plane head substrate with a 
convex ink guide can be manufactured with the photolithography technology of IC manufacture, 
can make driver voltage low by controlling flight of an ink drop by the electric field between the 
control electrodes of the pair which a reliable high-degree-of-accuracy arm head not only 
becomes possible, but sandwiched the thin insulating layer, and can attain low-batteryHzing and 
a miniaturization of Drive IC. 
[0055] 

[Effect of the Invention] As explained above, according to the ink jet recording device of this 
invention, the individual electrode which makes electrostatic force act on the coloring-material 
component in ink The control-electrode substrate which consists of an insulating substrate 
which has a through tube, and a control electrode formed corresponding to this through tube. It 
consists of convex ink guides of this through tube arranged mostly in the center position. By 
having carried ink for this convex ink guide surface to the ink drop flight location with surface 
tension, and having considered as the configuration which makes an ink drop fly to a record 
medium by impressing predetermined voltage to a control electrode Since there is no blinding in 
a nozzle and the thickness of the ink thin layer in an ink drop flight location or an ink drop flight 
location is moreover decided uniformly Without being influenced of the pressure and atmospheric 
pressure of ink. and a contiguity dot, flight of an ink drop is stabilized and high quality by which 
concentration was stabilized can be recorded. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words ar^ not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the Inkjet head section and the important section of an 
ink jet recording device concerning the 1st operation gestalt of this invention. 
[Drawing 2] Explanatory drawing showing the configuration of the control electrode in the 1 st 
operation gestalt. 

[Drawing 3 ] Explanatory drawing showing the configuration of the 1st control electrode in the 
2nd operation gestalt of this invention. 

[Drawmg 4^^ The block diagram showing the Inkjet head section and the important section of an 

ink jet recording device concerning the 2nd operation gestalt of this invention. 

[Drawing 5] The block diagram showing the Inkjet head section and the important section of an 

Inkjet recording device concerning the 3rd operation gestalt of this invention. 

[Drawing 6] Explanatory drawing showing the configuration of the 2nd control electrode in the 

3rd operation gestalt. 

[Draw ing 7] Explanatory drawing showing the configuration of the 1 st control electrode In the 3rd 
operation gestalt. 

[Drawing^] The perspective diagram showing the configuration of the convex Ink guide arranged 
on the plane head substrate In the 1st, 2nd, and 3rd operation gestalt 

[Drawing 9 ] The perspective diagram showing other operation configurations of the convex Ink 
guide arranged on the plane head substrate In the 1 st 2nd, and 3rd operation gestalt. 
[Drawing 10] The block diagram showing the configuration of the Inkjet head section of the ink 
jet recording device concerning the 4th operation gestalt of this Invention, and an Important 
section. 

[ Drawin g 11] The perspective diagram showing the configuration of the convex ink guide 
currently formed on the plane head substrate In this operation gestalt 
[Drawing 1 2] Drawing explaining the process which forms the convex Ink guide In the 4th 
operation gestalt 

[Drawing 1 3] Drawing explaining the process which forms the convex ink guide in the 4th 
operation gestalt. 
[Description of Notations] 

100 Ink 

101 Head Block 

102 Head Substrate 

103 Control-Electrode Substrate 

104 Insulating Substrate 

105 1st Control Electrode 

106 2nd Control Electrode 

107 Through Tube 

108 Convex Ink Guide 

109 Control Electrode 

1 10 Ink Drop Flight Location 

1 1 1 Reflux Device 
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1 1 2 Ink Feeder Current Way 

113 Ink Recovery Passage 

118 Convex Ink Guide 

119 Concave Slot 

121 Recording Paper 

1 22 Counterelectrode 

123 Source of Bias Voltage 

1 24 Source of Signal Level 



[Translation donej 



http://www4.ipdljpo.gojp/cgi-bin/tran.web_cgi_eije 



2004/03/05 



m}B*mm!f a p) o^) ^ H <j|p |^ ^ ^ (a) ummm&nm^ 

^M^pio- 138493 



(43)^ B 7^0^(1998) 5 ^26B 



(SDInta* 


1 


FI 




B41J 2/06 




B4 1 J 


3/04 1 0 3 G 


2/175 






102Z 








* 

ma^ m^(o9is OL (^loK) 


(2l)fflRS# 


4$HT9-250871 


(71)(UaA 


000003078 












T«S 9 ^ (1997) 9 ^ 16 B 




#SilUftililQTff$E4i;i|l<r72#tt 






(72)»»t 


4f ± ffil ^ 




4$HT8-243592 








78(19S6)9^13Q 








B* (JP) 


(72)»I38« 


» m tn ^ 
























* F - * 








t«utijR;ii«flr*K/MSi«2i«ri IfS!^ 














(74)f»A 


#9± <£» -II (^3«) 











(54) [9WlO«i|*] '1>ifP:LyhSmm 



(57) [S$*J] 

m-m-m -r > i' 1 0 0 ^©fejfiM^jcss:^*!^ 
m ntdmmm, i o 4 i c ota?L i o ? fc^fis l 
oat. cfiDfiiift 1 0 7o««iti<c«fita«c^sn/c 

{^s 1 1 0 tTQ^if. wmrnk 1 0 9 ^rnnsims.^^ 



CS.,8 »l Jr 




(2) 

1 

iJgafflxiMgKfgB -f > ^^i^t s -f > i' saft^e 

«t©*)©-c*«3. c©fejRlfiX»iigS14©»m:^*ff 

i -r s«*5S 1 ^© > X i. h ffisiisig. 
•e-n^tiji^fiss n/cn i ©isissro'H 2 smaisffitc j: 

[il^g } MiB^ 1 mimi§». irgB1t!l$<i©<i£iJ« 
SJcftai fti<fc ^ «:H*JgfiJS*i:fcfe©-r* »3 . 
B«iBii2$ijissStt. iiiBjt^<i©<i«ijmffi©-en^n 

«r^Sl4-r5s«*^8gB*S©-f>i'i'x-^ H^SIg. 

[ 0 0 0 n 50 



1 0 r 1 3 8 4 9 3 

2 

[mM(Dmri,mm^wi] ^^b^b. -^vi^i^x hie 
i"km^^xc<o^>p'Pic-^'jthi>^tj:< th^fm^^ 

^-omtb x%mmw±)x.mm $ if r 3S:^-¥'ii^% 
IBISf^-f^i'i^x:. HBiajig{cM-rs«>©-c*s. 

[0002] 

wmt Lx^m\^±.viiktmixiz^ k h ^nmt 

SC<!:(Cj;»)li«!«:ia»-r4iB^l^gB. -r>i'yx7 
^gi|(cit'^-c^#*i:i>rj:<. SEfc. *-;i'V>a^f 

[0 00 3] C©-/>e'5^x2' l-:/U>i'«. iHSSr 
v:.mi<oi><oi}i^^tix\,^i,ifi. "^(Oixmm-fj^t 
LTB, ( a ) mmamvc-i: >) m&ti>mm>Kt)K. 

6-942 Q^^m. mt«S6 1-59 

9 1 1 ^^mm^m) , ( b ) e^^^k i oig^sn 

(^1185 3- 1 2 1 3 8^ii«#M) 

[0004] ^>i7iyj:v hv <)>■$' ic^mstmm 

'^f K (fetT. -O^iyjiv h^'j K4l>^. ) B. + 
•cU ^'y(C«;*SSnTi^bffi©«3M5&|Sj (felT. BJ^S 

Ifilili^. ) K:^l(il/)5:3jJ6ia^4tf)&:^->'J7;i'^S 

KB. i^S^lSjtCiiJ.-TB'r^/cWigttL^cWnBfB^ 
?:?f«c^.!ft(r>©-C. iafibig%WiiK:r.2>CiBffllf-C 
-tC-C. g^-^-.. K©g3*fBS^©iliBS^|5j 
-«:gg:StfcSR-^-;> h-^fflc>rgBli3ig*iS2<bL//c 

^ -( :y^'MMr- v K ^r^ffl^bf -5 C 4 Bt(T©SSCC J: 

[ooosj-fv^j/^x-;, hgB$i^:)^iCB, SKUgfcSsfic; 
t^m'\(iMipy<^^%)\yf^^wmihk\x\.^hif', *» 

W{c^^©|g^'^>»l6«: J: »j g»fl«j!5c ^ > ©jftffi*^ 
D-^f<. C*a*iB5ga-''XJl'©SiSS»3©/IH<i:J&-5-C 
-/>J'i>x 9 h©}^^«:3Km©E*^&ffl 
i>S:^K:tei,»-CB. -f>i'4»fl«j*St,»B^b^W«:s 
iSb-CJ^fiSjn/c^^iejg©^^^*!^ X;l'©BSS* "P 4 
SJii/. Em^^-tc<tSE:^7«:fflt,>s:^K:*ji,^ 
Ttt. -f>e'aK^®aj|t^j:«jg*iyX;l.©BSSi3?r 
MJCgliBbK Lri^S. iK+<@*>6>SlK+fflge©v 

t->»^<iK: t±^,|;-Si©y X;u«:ffli^ 7 >^3^^ 
7 KK:431»TB> SCCJSl»«4«a©yXjl'®iS*'9 



(3) 

3 

( 0 0 0 6 } § 6«:. ^^©E;>3?:ffl0.5:«StC*Jt»T 

[0007) dnbowm^^mnc^v., »«±k: 
sum: J: r) ^^$n:^)fi!8l!©{eStSli?lriB^J LT^fS $ 

[ 0 0 0 8 ) nmmm:him\.^x^>i^m 
immti'^^:^^ mmvsAQ -6202 4^^^, m 
raass 6-44 Qm^imm^m.) ^. 
^*«ty-f>i'?:ffli,>reSiJ©iia4«»-c-/>i'ffi% 20 
^31*5:^ (!^^¥7-5o 22 1 ^^<^m^m.) 
^*5»*sn-co$. c:ti6©:&iC«:*5i>Ttt. bb^i-^ 
V K©«)a*sffl»iJ©K2» h»©^XJl/*!iSil/ft(,>;^ 

■c*-,/cefe* ^©PMimiBfc^forwjaiT*^. * 
/c. a#©a«iJigg«:iS5«)S:^SCCctei»-c». ^^(c/h 

*ST#€.©-c, «»«g{b«:t>ai/rct>©i<c5. 30 

[0 00 9] 

^<D-^>piyx 'J vmmm.K.te\.^x\t, nm^v vffi 

t: i Stc^Jiij-c # s/cfecc -f > i'j8©ittaJt4itWS5£ 
( 0 01 0 ] 6«©«flffittil5ffitt®«EtcJ: 

6. YisommLmifih^mf^ifi^bx'A 

ifC0Si>. fe«iM^«:'f>i'ffl©ttfflfiS«:^5£W«: 

s c i *s|8 L/ < . x^^'Hi^^ie^JiftiK^iciefii 

[0 0 1 n *f6BgB. >^ific^$n*feSfiM^* 
-f > i'?®©ittHi{4a-c*s wms©s$tffitcs«or 

X^^-Wmi^hCtlfiXfth^yt^iyxoVimtk so 



1 0- 1 38493 

4 

m.^^mi>ct^mmti,x\.^h. 

[00 121 

[Rffl^jg^-rs/cfec^S] ±iasiffl*fK*-r 

fcBuiafeaiM^5:^tf -f > m^imm<'cmxmm 

g«:*ji»T. iriB»S;'3?:f'PfflS#s;^c«)©aS[<@©lI 
B5iB<iSijm@«:|5gB'f>i'?:«*&fi-r>i' 

■m^icmx^^^tifcnwii^^irhmmmm 
wsflypti < i t)-:^®ffl±K:fl5)atS tiicmmmt . 

BgiB*&i^tt»«Si:K»JiS^S©Smji7LOli8*'i:>14SK: 
l2S§n. >f>i'?Si^Sifig<!:^c55t^*JStriBWia)m 
SX«igiai^tt»«©±ffiJ: 0 1 miiBIBgiJ«(*fflK:?l 

[0 0 1 3 ] miSCM-OPii^ h'tt. ::i'Vjc< i 
«>i;rgBJtjl?L^ffi«>6ifiBgB»^(*:{!iJK:^tl]l/ri,>'&SB 
^)13*iB5-^-C. J<^!W|fflj!P<Jtt-5TI,>*t>®-C* 

[0 0 1 4 ) nS££i^^>P:»^ FB. *©«ffl 
K:^i>;^c< i t) 1 o©|Htt®jl|*S}gfiJSnTl»SC i^ilf 

[0 0 1 5 ] lifiBeitt-YVi'^'f F«. 5feii8»K: 

ia«;®< i3f**ijgfi£$<ayt«>©-c*sci4^<b-r 

:fj^m$^x'ptj:<, thmm^i^ts'(>i'm'ki& 
mm»icm-fxmm$Mi> ctic^<o ssm^m ^ «>© 

(0 0 1 7 ] */c. mtlCM-Oi^ii^ Ktt. ifeiSttSP 

let-cms nri,».s fe©-c$. s c i *!^tti>. 
[ 0 0 1 8 ] jeyt. m^m^mt. msmmm.!. 

[ 0 0 1 9 ] m^'mwa.. w&ms&WRo 

[0020]$)^. iriBii 1 irsisi^ii© 

^mSic^ji i ^j: 5 J: ^ {c-f*JgfiS$ hfc <>©r ft 
>:). iiiB^2$iJ@)€1iB. Bir§B»l^fi©ii8i|ll@©-&n 
-e'nK:Jtic6TSJ:5K:. ^jitb-rjgfiXSn/cfc®^** 

[0 02 1] 

[^?^©IIS6©J^SI} OT. 0S?rfflt,^-C3|s:SBJ©||iS 
}KS4Sft?§-r5. @ 1 «*^W©» 1 IQfeJ&SKCSS^ 



(4) 

5 

tt^ttm. 10* Qc m&.±(Dt&tKmi:^im^ 
ya-^i-i 0 i(c)gi5)tSn:fe-^>i?IHRflSISl 1 3^&3l lo 

[0022] c<m&m&mi i o 3 », i o ? 
*wr.5»»tt»ffi 1 0 4 i. ccsaa i o ? ©sh 

i ^-f F 1 0 8 *S|5iB«ji?L 1 0 7 ©BSifi/C^fitglCiaSgS 
[0 023] @8tt, C©C]tt'^>i'*/-< F 1 0 8©* 

mcmisiiii. f7 9^-cEas*a. ff^©:&^-c--^-v FS 
fii 0 2±K:^snri,>4. #ei«-f:^f:</'^ fig 

8 «Jl*7!)5-5t©¥S©Jfe^«rZAJB*Sl>l3:#?I^K: 
^•Jtai/fefl^tt-C. •e©3feJgSIJ3!>W>^?S^3^gl 1 

oi%4. setc. seitt-/>i'5!/-^ Fi 08B. -en 

•eh©»3i?L*' e>ti(JSiI«:SfS©ffiiaiysC:f > d?jS^ 

[0 02 4] dtt-r^^^f-ZFl 08©5tffi«:*tl^Ur 
g2^iffi-C*.5ga^«i(*l 2 l*iiEa$n, C©iBiiijS<* 30 
1 2 1 ©'-^ 9 F»« 1 0 2 i]g*tffliJ©?IEfC. fS.m&W 

1 2 i«rsgi*3-r'2.7'7f>©t8:sj%itta5*ttsim@i 2 

[0025] ortc, ftWmffiS^ 1 0 3 o:>Mf^ffmi& 
{^K:-:>tira2*ffli>rs5iBj-r^. S2W. fUfflmsS 

« 1 0 3 «§BMiiii:4: 1 2 1 Mifih^timx. mimom 

mfim&<o'p'C^icMmii i o 7 s n . c ©mji?L 
1 0 7 ©@j2(c»-en-?nffis>J©mi%@ 1 0 9 a^sk 
^nri^S. *j?]5S}ggs-c{3:$iJSiimffi 1 0 9 © to 
rti$a*3i?L 1 0 7 ©SJ: < ia[t:f i> 

4. 

[ 0 0 2 6 ] c cr. ^ 1 ©^m^r«. 
1 0 4 « 2 5 M mmsiomso^^ -{ 5 F**?)* o . $0 
0 g»i 8 iimms.<om^<omifihtj:*), n 

a?L 1 0 7 ©rtS« 1 5 0*6 2 5 0 »tin<J>gS-C* 

[0027 ] ^XfC. *llilJ^,^CCj;-S-f FK 
^e©ISfl»!lifftSii!St%. 
[0028] gBWkKllKtt. B 1 -CS^T -f > i'SSStiW 1 50 



#gB¥ 1 0- 1 38493 
6 

1 1 A^e-oi'Pjt&isssi 1 2i:mxm$hfc^yi' 

1 0 0«miifi?ll 0 7*>6diK-{>i'*'-f F 1 0 8©3fe 

mo-ii'i^m&si 1 oKffij&snsi^tc. -»» 

[0 02 9] CCT, »^ffil 0 9«:(S-'W7x^mE 
iSl 2 3*>6»l^^'<'f7;^iUrmtfl. 5kV©« 

«:(c.Dfc<i-^SEt L.-C««lxtfON^(C5 0 0 v©/<;u 
;^«E*«WtiiPflEi 0 9«:sfiSla*. ffi^iKf^ 

1 2 1 ©¥r®K:^i^ en/cS^iSj^ffi i 2 2 w. s©4: 5 

[0 03 0] ^, SIJiSSEl 0 9*SONR® (5 00V 

i&5EnttI$nfc«fii) iJ^cO, ^-WTXDCl. 5kVK: 
5 0 0 V©A-jWxmE*5MS§n;fc^it2 V^VOWKifi 

mt>i,t, mM.moB9^<oAi^mmm'km.\ 1 

StiirjmSl 2 2«:?|-,5ge.4TC. ggSgkSi«:12 1 

i<cmxmsi\^xm^^i^mi>. 

[0 03 1 ] C©J;^«:r*<!:. ^lyiflOOOm&lfi 
9{$o-ciiS©-c, w'Vi'^fiimai 1 oiJCit^-f > 
F 1 0 8©l3;i3!**{4aK:^S ^mccSE 
©EPJncc J: •) effll(S^>3>sijtS*lSlK:jSif 4 C t «>ft 

1 0 7 i-e©Ji2«cg8:W/cftl«mE«:SE*-r 

0. C©»jl7Ll 0 7*'6li8SieK:^iai/fceittY>i7 

*v F 1 0 B<Dm&immmix^>mMn^m. 1 1 
OK:-r>i'i oo«:fit*ftLt:i>^>©r. ^ym^^ii 
gl 1 0{c}^fiSSn4'f>i'»)i©/l§<)'f>i'S86:« 
«1 1 \ i}^hm^iini>'(yi^\ OOOKti^l^^O 
i^^. KS-rsF"^ Fi2MiB$©'f>i'«^^{cJ:ST 

h. btcifi-jX. -f>f?iSl 1 5©3«^*5SS{t3n. 

?mmwi 2 1 hK.m.(oii'mLtcM0txmmimt 
[003 2};;c«:. ^2jii^siKotiftig-rs. bi4 

tt*^^©m 2 *lte}f$S|{c{SS 7 -f >^SSf -f > i 
f F---f F«fflt,ift:-/>i't^*y H2ii^a®«fiK^5^ 
f @ 1 mi^lcSSB F 9 F (C^iSL/tMSHSffi© 

mi:^ bxi.^i,, m2 mm^^mxitmtimm^mmw. 
1 0 3 (ommim 1 mmmmtrntj: <o > c omu i.siJ^ 

«r4i'C>(cSllS-r'&. @4(C4)l>riH@II«ffiS«l 0 3 

}J. Mji?Ll 0 7?rWri.J&ilttt»Sl 0 4i. C©K 

ii?L 1 0 7 (ommifcmBMiR 1 0 4 3 ^-c^6£s 
nrc^^ ^ yi;iB^m<om 1 Mfspsffi 1 0 5 tmmn^ 
m(om2umm®i 0 6*»?>/j:s-^©«i!anMii*e. 

[0 03 3] S3«. WSS»1S1 OS^r-f^i'tS^I 

fflij-rato%» 1 mmm 1 0 5 iw^'^sfcia-c. ^ti^ 
<^©^l»|Jaffi^c*^^5L<A:Jtji7L 1 0 7 ffi^itSijjtiK.- 



7 

mx-r u -r 4;>JK:ig?iJ$ n. ^mjilL i o 7 ©g|i2«:^ i 

pmm.m 1 0 5 Assmjia i o ? tcttiiBJ^csssi lxb 

nrc^ C C -Cif 2 WHS l O 6 1 

[0 0 3 4K>:fc. **»^fcj;sc©mitej:yt|| 
2S(ISJSS'^©^©M:t:^CC-:>t>rsft?«^S, ^IH 

1 2 3<P6^^'''<-^7;^<!;Lrmf3:DC 1 . 5 kV© 
«E3!)S^^6n. cntCffi^SEaSl 2 4*>6O0SflR<i 
^KI&Dytlt^mEi frmaON^K 5 0 0 V©>'^• 
;l';^mEAS|g2»^Sl oetcSMSn?.. ^ 

1 mmmm i o 5 Bj^ftgsel•r^^/^ -i^y 

®cc. -eu-rgB^^tti 2 i©^ffi«:iS:i:^e)4a/c*fiS]S 
@i 2 2tt. l3©J:^«:Siftafi0VK:a:SSilit:u 

(0 03 5 ] 4. mZWm'mil 0 6*<ONttSI (5 0 
OV*JEnllDSnft:tfc®) <!:J&:»). A-fr;^DCl. 5k 
vccs 0 0 V©-'^•;^;^^*5M3^^/c^f+2 kV©s 
E*i»ato * i . OttH® 1 0 8 %m> > f SfR^fig 

1 1 0*6. feS!ftdE^«:*'t*if 1 5*1^ 
D^IUL. Sstisimffil 2 2k:?| 3SiP,ttr, SslEliiJfil*^ i 

2 1 Kiniwc^L/riiMltijgtST*. ccc. miSlI 

[003 6KXK:. m3*j©l5SiK:o#Si?8-r*. 05 

»*^?«©ii 3 mmm^%h y a >M^m > x 

tmv. siii5i^tc. leisK"^ hK^fiso/c^igijm® 

©»rffl?:S^L-Ct,^^.. ^3©SgSfeJi5S|-C«B5ieSlJffl)^S 

1 0 3 <ommf}im i ©iissjBsiissc o . comtj: 

[0037] c<ommmmim i o 3 ». nmn i o 7 

imti>i&imm^ i o 4 i. c©sa7L i o i omw 

■mm 1 mmmm i o 5 t-{>pmmi<om2mwm'& 

1 0 6*^e.!i*-*t©*J9P^S<!:*>6.^fiSStirt,^S. 

[ 0 0 3 8 ] ;^(c. uwm^m 1 0 3 ©M^e^^jg^ 
ffiasi 0 3^»2M®ii®i 0 6fflij*ie.m;''cii-c. a 

»ffl©fflSIJSffi*i±^S5&|alK - JIJ-CT u tttciS?)J$ 
tvT. ^<i»mffi©*'C'K:Sji7L10 7*JJ^fiSStl. C 

©Rjift 1 0 7©ii2K:»•?•n■e^l^i»l|©ll2SlJ^aIm^B 

1 0 6*lJKfi£$ti-C(,^S. Se.(C, ^:*]6g0S|-Ctt|g2 

1 0 e ©i^attSffi^L 1 0 7 ©s j; o -11 0 :^ 
#<»w entries. 

1 0 0 3 9 ] ig7(*. 1 0 3 1 mm. 

tcJtmH 1 0 7 *s±^3!E^l6l«:-5>J-C7 U tttCEJlJS 

n. ^KiiTL 1 0 7 (ofsmicm 1 tmsffi 1 0 5 ifiif^^ 
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$nrc^^>. 3 *B3*JIJBS§-CB3ll$IJ'iJ|img 
1 0 5 ©rtSumiif L 1 0 7 ©Si »3 -II "3 At < ISlW 

[00401c cvm 1 mmmmtwimic. ^mamm 

1 0 4B2 5MmllS©;i3©^y-f 5 K^^eftO. Ig 
im^l05£^2ilfSl%Sl 06»^{c:i Sum 

mSL<om^<mmt'^tj:*) . saifLi 0 7©rtswi 5 

0*62 5 0 y m<l>li)tt?*«.. 
10 [0 0 4 1 ] *m3JlteJg,®ccj;*c©ll 1 teJ: 

r:^mKmi 2 3*e>#^^^V7;^^L-cm«Dc 
1 . 5 k v©sE*^^6n. ctucm^mEM 1 2 4 

^^©lifi^li-tCClDO/cfi-^mEi OTW^aONB^CC 
4 0 0V ©^•!jl,;^SE*^ 2 1 0 6 icMS n 

6. -a, fmm^i 2 i©«MK:sw6n-fcs*ifiiss 

I2 2tt. 0©<l:^«:SJi6®EO v«:S:S$*x-ctiS. 
[0 04 2] ^. ®2$l)iSiSEl 0 6*5ONtfc?l (4 0 
20 OV*SEIlJ)nSn/£ttS§) ^WTXDCl. 5 k 

V{C4 0 0 V©A;l.;^mE*Sasn/c^H-l. 9kV 

©mE^sntos i . aimm 1 0 s itss© a > i'ss^si 
&gii o*>6. ejw^^^^i&i-rS'f vfjsi 1 5 

(*1 2 1 «:|o)l:f-c^aL/-Ciift4:}gfi£f ■5. 

[0 043] c©<k^K:-r*4. siijgstjgssiiig« 

tc, '/>i' 1 0 o®ofe!8*s?^$-3t:i,^-5©-r. ■Y^i'ig 
^{4i:i 1 OUihmAy^iiA Kl 08©t2a**(4 
SCc^ltSO. S?llB#«:SE©WJra(Cj;i3feffM»*±^ 
30 ^■n\Piicmi^CthU^\ ttc. :$:^fmvfrtttc 
J:^tc. 34S[L/c«3i?Ll 0 7i^©SJa«:SW/c-*t 
©$)J®SS«:?S«j-f >i'*8bllL. c©«jl?L 1 0 7 * 
p,eM[«:^lHUfcCitt-f K 1 0 8©affi*« 

bx\,^i>(Dx. -oi^mmmiiLmi 1 oicm&sti^A 

gBiS^©-/>i7iS?R5i«:J:ST#«:SW?)C<!:^j:<. S 
S«:-S©SS>'lN!SfflK:*fl}tSn*, L.fc*ir>T. -f^i' 

40 isi 1 5(ommf)i^^it^ti, fEmmw \ 2 i±ccige 

[ 0 0 4 4 ] S 6K:. c©*t»S«g»«tt. fVl^i^Ji 

*^K^/c-M©»ms^^ ©sw-c-f > i' jg©^)^?:*ij 
fflir 2. c i xmmmK^is. < u . ffift i c ©(sse^ b i 

[0 045] a9B. HSKmOyt'fVi'^-^ K 1 0 8 

©jfJ4*(coi,»-ca^©^0!i^^b/c*>©r-*i., 09 

( a ) B. > i'?@S?!®fia#ifi«:^!]i>?gB 1 0 8 a 

50 :^c{>©-r<b'i>. Big (b) ». las (a) <ommc. 



(6) 
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^iiSSl 0 8b$r^W/c«>co-r'*-2>. 09 (c) tt. r 
wN-SPl 0 8c <!:=ftflJt<{©$fe^g|J©2®©JI5tti-r4 

ii^^is^a-r*ct!!)i-c#s. S9 (d) «. ra©?- 
wigpi OSd^iaW, C©igm=S:3 6«:iSjlL4:^i 
btci><OVibi. 09 (e) B. a»©-f>i':<f'f F% 

9 <f ) B. 09 (a) O^ntimiKi^tii^liCX 10 
08 f K:L'ftnb©T*^. 

[ 0 0 4 6 } i^XK. m4mBmiiCr>^simti. m i 

0 «*»ig©IB4j|*tB.«K:^S^ -f VfJ^ 

[ 0 0 4 7 ] 1 . 04. mtmj:i>!^. 

1 1 8«rffll,»/c*r*2>. 01 OB. m.^>i'*f'^ K 

1 1 8tt^©1ifi)EK:-oi,>rB05tll«-c*4. */c. 20 
Oi^-Ofij-i h'l 1 8W{^«^(c-:)t,»-c. 01SC/ 

[ 0 0 4 8 ] 0 1 1 B. ¥ffi-^ KSffi 1 Q 2±K:iBg 
ShXl.^i£!A^^>i;i^^ Kl 1 8 ©3«MJJil«:*jlt 
S:a<*W%J^*^r0T* f) . SCitt-f > i';*/-^ K 1 

1 8 BffiBsaa 1 0 7 i ti-c>*5^L < -5 <fc 5 ecu D 

1 1 8B^Ji5tt©E3ftit©}g1*r. ^*i^*i4r>aym 
KBcat^/gi 1 9*ssi-te.nrtei3. -^-c^t^AWv 30 

K 1 1 85aggB«:4)iat»i©< s**5jg^$nTc»4. 

[0049101 2Sa@ 1 3 B. 0 1 1 (Cn%l//c¥ffi 

i miejia«©S:^i4x * l/r 0*. 

[00 5 0] tfJ:t>-ti. ttmi 2 (a) Kn^-r<fc^ 
tC. pS< 1 0 0 >i^^Bmi3&.<DS i #ifegi»«5 0 1 
±lcmSO. 1 *tm©S i O. ttKitdS 0 2* K^-f 
S<t!SKJ:»)?gfiEt. HK||l©uyxFji5 0 3*;^ 40 

tiij:^ icm^. mmtji toj^ ^ -~>^im£ -oMk 

NH, F • HFM^mmi^i:'). S i 0. m<Dx-:,9> 
if^'iiU <!:0 1 2 ( b ) (CtS-T J: 5 <^tj: Wi/;^ f- 
K^S^iC. 3 0wt%©KOH7j<:^*ffll>-rS:^i 
f ?->i^*tT!^ct,^. 012 (c) «:^t<t^i«:gg37 0 
- 8 0 jLt m®5tffi*5¥e.ftftilt*i5^ 5 0 5 * S i 
b1i»«5 0 IJbtCjgfiSf S. CCt?. •7;^i7gBnsp5 0 
4©^* SB. 7>^^-x^;9^>^^^^:mii^■CBlfl^© 50 
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ftil«S^ 5 0 5 ©:^ # 3 J: 0 ;«c t < ffJfSS $ h-Cl > 
. ( 0 0 5 1 ] ^Xtc. fti6tt|^e5 0 5©5tSSS|5. *}J:t; 

^a5 0 5^fe«g|5^c«^^^fcs i 0, ^{ba5 0 2?r-H 

KSS t/ct^t. 012 ( d ) Virht^ '} (CfiaiAB* 'J t^'t' 

5 1 l^:X.'^•y^^U>^^•CI5^5 5ymSgJi5fi^l/. E 
K:^2©uy;^h)g5 1 2«:Xf>3-h:^!S-CJi5EE-r 

[0 05 2] m»r, 013 (a) -CTnbfcii^Vin^ 
t^®5 0 5©5^a5. 4$J:c;affiSPK:}efiS-rSIHtt« 

>'<5'->5 1 3 4>'^•$-:i>^/•r■^). *i/r. 

5 1 1^X5.?>^?'U, m2<0\yV'7.Vmb 1 2?rm0 
m^/cfc©3!)S0 1 3 (b) Kjj^SnrteO. Blf^©ag 
Kiat^S 1 4 3!»S}i5fiSSnr. 0 1 1 X-mt9i^Ut4 

owsffitcpflttjii 1 Qifimibntc-m^^cmnmo 

aix.^>i7i3^ Kl 1 sifim^^tih. 

[ 0 0 5 3 ] ^jrfe. ±gBSieStJ^Sic4Bl,i-C. fe^iM^ 
?&::'7^^®l©*>©iLr^'^r#)t*J. •^'(t:^^ 

bx^xtum^K 

[0 05 4] */c, 01 O0C^-ril4W6J^m*Jli 
r. CM^^fii-i K^JtoiFffl^f F»S«rlCiSjS 

i'KiSi 15) D<fc ^K: C ©SJfirflFofc 4.©*S!i L/Tffl 
i»ffliJLr{'p-3-ct>m». S?>«:b. C©fltt-^ 

. c omwrnm^SL <t ott > f *v f ^r^o^p®-^ 
F»KB. I c^tov * F y y -f $r<15-c»{ji 

u<, m\.^imm^mMc-ii^<DummMmm.^x ^ 
^'m<omm^wmtictxmm.m:{^<L, mm 

I C©fil«E<ti/jNS!ib*0SC 
[0055] 

[^i«®5Sl*] Ji(±iSigU/cJ:^(C. *^BJ©-f>i'i; 
X 9 F IH0i«S«: J:nw. «©M«fiS»k:»m:^ 
%{^fflSi*.51ISiim@B. S3l7L%WrSilS«tttSffii 

c©R3i?L«:*fj;st-cj^fiEs n/cftiwwB*> i>um 
mmLt. c©«M7i©Bi3f«/i:»fiaK:Ea3nfcCi 
tt-f>i'^-f Fi*^e.fitfiS;sn. c©eiy;-f>i';y'f F 
mm^^mm^ix-i y^^^y i^mmmtxm:^. 
wmmmcm%<o'mKi^mf set x^mmm a > 

©E:^^;«cME. isJiC/'WSF--. F©i?»«Si^Sci 
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[112] miMmBmicmi>mmmmBiKi:7nttA 



m3 1 :^mM(om2mmmmicmi>m i mmwm<o 
n. 

[Ii5 3 *l6ll©»3^J^,«{C<SS-/>i'5;x ^» hie 

tm.mm. 



[08 3 Ml. 112. ms^m^tcinii^m^v v 20 



[H9 3 m, msmmmmicmiwm^v k 
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[0133 MA^JfmicmiiM'Oi'ij^ V'km 

100 -Oi; 

^y KS« 

m 1 mmmm 
mmmm 



1 0 1 
102 
1 0 3 

104 
105 
1 0 6 
1 0 7 
1 0 8 
109 
1 1 0 
1 1 1 
1 1 2 
1 1 3 
1 1 8 
1 1 9 
1 2 1 
1 2 2 
123 
124 



[013 



[023 




104- 





@) S 

107 



[033 
Kir 



o 




G 



107 
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il 0] 



[012] 




(b)\ 



904 

A. 




Id) 




1^502 



504 ^503 



-SOI 



602 502 

605 i^^fS» 




505 




901 

9)2 
511 

501 



514 
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mmW- 1 0- 1 38493 



02)§m^ ¥ IS = 



(72)^Hj§ fp m ^ ^ 

(72)^BJ^ 5 # ?i - 

^i|^«JI|»JI|®it^E/J^I^ilJK^Wrl ttSJ^ 



